DNA strand breakage and ADP-ribosyl transferase mediated DNA ligation during stimulation of human bone marrow cells by granulocyte-macrophage colony stimulating activity.
ADP-ribosyl transferase (ADP-RT) is a chromatin-bound nuclear enzyme catalysing the transfer of ADP-ribose from NAD+ to chromatin proteins. The enzyme is activated by DNA strand breaks and has been suggested to have roles in both DNA repair (via its effect on DNA ligase II) and in differentiation. We recently demonstrated that specific inhibitors of ADP-RT preferentially inhibit differentiation of human granulocyte-macrophage progenitor cells to the macrophage lineage and that the specific proliferation/differentiation stimulus granulocyte-macrophage colony stimulating activity (GM-CSA) activates ADP-RT in human marrow cells within 3 h of exposure. The purpose of this study was to investigate the role of ADP-RT in monocyte-macrophage differentiation. By altering the time of addition of ADP-RT inhibitor it was demonstrated that maximal inhibition of macrophage differentiation only occurs when the inhibitor is added within the first 24 h of culture. This suggests that it is an early event during the induced differentiation of granulocyte-macrophage progenitor cells which requires ADP-RT. Fluorometric assay of the level of DNA strand breaks showed that GM-CSA induces DNA strand breaks which are rapidly ligated only if ADP-RT is available. These data and those of our earlier studies suggest that DNA rearrangement may be involved in differentiation of granulocyte-macrophage progenitors to the monocyte-macrophage pathway. Such a DNA rearrangement could provide a molecular basis for commitment of multipotent progenitors to a single lineage.